Novel population of embryonic secondary mesenchyme cells in the keyhole sand dollar Astriclypeus manni.
We have found a novel embryonic cell population in the keyhole sand dollar Astriclypeus manni, which we refer to as lucent fluorescent cells (LFCs). Live LFCs are transparent, but emit autofluorescence after formaldehyde fixation. LFCs become noticeable in the vegetal plate of early gastrulae immediately after the appearance of pigment cells. As development progresses, LFCs increase in number and migrate from the vegetal plate toward the animal pole in a manner similar to pigment cells. Notably, LFCs also migrate into the oral ectoderm, while pigment cells do not. In addition, we determined that there were nearly 300 LFCs per embryo, which greatly exceeds the number of pigment cells. Treatment with the Notch signaling inhibitor N-[(3,5-Difluorophenyl)acetyl]-l-alanyl-2-phenyl]glycine-1,1-dimethylethyl ester (DAPT) resulted in a marked decrease in pigment cell number, but only a modest decrease in LFCs. In DAPT-treated embryos, LFCs had a distribution pattern similar to pigment cells and were excluded from the oral ectoderm. Unlike other sea urchins, Nodal signaling was not involved in the specification of pigment cells and LFCs in these embryos. Pulse treatment and measurement of cell diameters revealed that LFCs underwent 13-15 cycles of cell division and were specified during the 11th cleavage, one cell cycle later than observed for pigment cells. At the pluteus stage, a cluster of LFCs was observed in the animal plate in addition to two rows of LFCs running along the ciliary band. In addition, dozens of LFCs aligned at the uppermost level of the stomodaeum. Therefore, though the two cell populations share some features, LFCs are considerably different from pigment cells.